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n-Ve,  at  the  Southern  Regional  Research  Laboratory,  have  a  vital  interest  in  in- 
dustries that  utilise  farn  crops.    These  industries,  since  December  1941  fully 
engaged  in  the  \-iar  effort,  are  nov/  faced  v^ith  many  different  problems  vmich  are 
called,  for  convenience,  the  problems  of  reconversion. 

Agriculture  has  al;/ays  been  of  great  importance  to  the  South 's  economy.  Yet 
the  lovi  per  capita  income  of  southern  agricultural  v;orkers  has  constituted  not 
'only  a  barrier  to  progress  in  the  South,  but  has  been  a  serious  national  problem. 
The  South  must  look  tov;ards  industry,  therefore,  to  improve  the  status  of  farm 
labor  by  providing  better  marlfets  for  southern  crops  and  new  jobs  for  displaced 
farm  workers.    Thus  the  Southern  Regional  Research  Laboratory  endeavors  to  serve 
both  southern  agriculture  a^nd  industry  by  the  development  of  new  and  extended 
industrial  outlets  for  southern  farm  products. 

So  far,  research  at  the  Southern  Regional  Laboratory  has  been  devoted  almost 
entirely  to  the  war  effort.    This  Regional  Laboratory,  with  three  others,  v^as 
authorized  by  Congress  in  1938;  building  plans  v^ere  con^cleted  early  in  1939^  the 
ground  ^/as  brora;n  in  zhe  summer  and  the  cornerstone  la-id  m  December  of  that  year. 
Fersonnel  recruitment  and  the  purchase  and  installation  of  fixtures  and  equipnent 
were  intensely  pursued,  and  the  research  program  was  uiiderw^ay  by  the  md-ddle  of 
I94I0    Tiien  with  Pearl  Harbor  ca.ne  alteration  of  the  v/nole  aspect  of  our  research. 
The  peacetime  program  had  to  be  set  aside  for  urgent  vrartime  resoarch,  and 
practically  all  jLong;-range  effort  had  to  be  eliminated-    But  irtorastingly  enough,, 
■this  conversion. was  more  a  ohange  of  focus  than  anything  else.    Our  peacetime 
research  plan  had  been  to  develop  new^  and  extended  uses  for  cotton,  sweetpotatoes, 
"and  peanuts  :    Under  the  changed  v^^ar  program  v/ork  continued  on  these  thruc  crops, 
,  but' every  effort  was  directed  towards  finding  utilizations  that  would  help  v^in 
t.he  waro    As  it  haopens,  neari.y  all  the  Laboratory  i/zartime  projects  arc  of  con- 
siderable .peacetime  significance. 

An  example  01  primary  importance  is  our  research  on  cotton  tiro  cord.    Tire  cord 
normally,  is  the  largest  single  use  of  cotton,  having  consumed  about  700,000  bales 
annually  during  recent  prev/ar  years,  or  more  cotton  than  is  usually  grown  in  the 
entire  state  of  Louisiana.    The  South  thus  has  much  at  stake  in  cotton's  reten- 
tion of  this  specific  market^ 


^  Presented  be'fore  the  Annual  Meeting  of  the  Louisi:3na  Engineering  Society, 
Nev/  Orleans,  Louisic»na,  January  11,  1946;  and  the  Lleeting  of  the  Railway 
Development  Association  of  the  Southeast,  Atlanta,  Georgia,  January  17,  1946. 
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With  ths  coning  of  war,  tire  manuiacturors  v.'ere  forced  to  usg  large  quantities 
of  synthetic  rubber  jtdch  placed  new  B.nd  -hea-vier  demands  on  tire  cord  performance 
because  such  rubber  g.-nor-it  ...s  more  heat  and  has  other  characteristics  v:hich  differ 
from  natural  rubbera    l^ilitary  authorities  decided  early  in  the  war  that  rayon 
cord  should  be  used  in  tires  for  certain  classes  of  military  vehicles  p.nd  air- 
craft, and  as  a  result  production  of  rayon  tire  cord  was  stepped  up  u.atil  by  now 
it  is  the  equivalent  in  'weight  of  nearly  400,000  bales  of  cotton  annually.  This 
decision  to  use  rayon  for  tire  cord  emphasized  the  .fact  that,  if  this  huge  market 
Y;as  to  be  kept  for  cotton,  intensive  research  was  immediately  needed.    And  not 
only  was  it  necessary  to  direct  this  research  along  lines  that  jtiight  yield  an 
improved  cotton  tire  cord  but  it  v/as  necessary  to  embrace  as  well  such  related 
fields  as  adhesion  between  tirv^  cord  and  rubbt^r,  cord  construction^  hysteresis, 
heat  build  up,  rubber  properties,  and  testing  procedures. 

Cur  research,  ther^^fore,  on  cotton  tire  cord  has  had  two  m.ain  approaches;  first, 
the  selv:ction,  use,  and  testing  of  specific  varieti-^s  of  cotton,  to  find  those 
best  serving  tho  purpose;  and  second,  the  improvement  of  cotton  tire  cord  by 
chemical  and  mechanical  tre-tmonts.     I  shr.ll  not  attempt  to  describe  the  many  • 
exp^rim.ents  and  the  thousands  of'  tusts  w-^  have  made,  nor  all  the  scientific 
findings  that  have  arisen  from  t-his  v/ork.    1  believe  ,  you  wall  be  particularly 
interested,  hov/ever,  in  th^^  major  results  of  several  service  tests  carried  out 
on  sets  of  tires  m^ade  from  our  .experimental  cotton  cords. 

For  the  first  service  trial,  7. 50-20  light  truck  tir.cs,  made  of  specific  varieties 
of  cotton,  selected  on  the  basis  of  laboratory  tests  of  their  physical  properties, 
w^ere  put  through  a  grueling  test  simulating  V'/ar  front  conditions  on  2-1/2  ton 
trucks  by  the  Army  Ordjiance  Tire  Test  Fl-;et  on  thv^  a^rmy's  test  course  neir 
San  Antonio,  Texas.    This  course  consists  of  70%  paved  highv/ay,  1^%  graveled 
road,  a.nd  1^%  cross  country  terrain.    In  this  run  th^  tires  made  with  lovv-gauge 
cord  manufactured  from  Stoneville  2  B  cotton  performed  20^  better,  than  those 
made  vvith  stejadard  high-;-:;:uge  cotton  cord;  those  made  fromi  S  x  P  cotton,  75?o 
butter;  and  those;  made  from  Wilds  13  cotton,  132%  betLer. 

Llore  recently,  '-.nother  test  was  mde  on  6.00-16  passenger  car  tires  on  1942  4-'ioor 
sedans  run  at  60  miles  p^r  hour  on  the  Goverri^iient  Tire  Test  Fl-.et  course,  also  in 
San  Antonio.    Both  standard  and  experimental  cotton  cords  gave  fully  satisfactory 
perfcrm-aice.    '7ith  only  one  recapping,  both  sets  of  tir^s  ran  a  total  of  68,000 
miles,  wdth  the  carcasses  still  in  good  condition,    \\lth  canother  recapping  they 
could  have  gone  much  further.    The  results  show  that  these  cotton  cords  perform 
vdth  entire  satisfaction  in  high  speed  passenger  car  service. 

In  h5.ghway  tests  on  light  truck  tires,  both  the  rayon  and  the  improved  cotton 
cord  tires  performed  much  better  than  those  made  v/ith  standard  cotton  cord.  In" 
the  7»0G-20  rear  v/heel  service  tests,  Vdlds  improved  cotton  tires  gave  three 
tLmes  the  mileage  of  standard  cord  tires;  and  the  rayon  tires  16%  more  than  the 
■.,'ilds.    This  slightly  better  perf orm-^jice  of  the  rayon  cord  was  due  mainly  to  a 
dif f >;.r...nce  in  the  type  of  cord  construction,  since  no  fabric  failures  occurred 
in  any  of  the  tires  made  \ilth  the  improved  cotton  cord.    The  rate  of  tread  v^ear 
was  less  on  the  cotton  than  on  the  rayon  tires. 
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The  o\^o rail,  results  of  these  tests  v;ere  gr-^tifying  in  that  they  shov/ed  conclusively 
th:^,t  LT.proved  tires  cr.n  be  ni'-^.de  from  cotton.    They  .n.lso  supplied  much  vr.luable 
information  regarding  th^  influence  of  such  import':int  f-'ictors  as  cord  gauge  and 
construction  on  synthv.i:ic  rubber  tire  performance.    The  possibilities  for  further 
improvement  ha^'^e  not  b^.-..n  exh"'.ust',:d,    .nd  the  information  obtained  is.  being  usud 
to  guide  further  r^se-^rch  on  the  d^vulopment  of  improved  types  of  cotton  cord  for 
.  use  in  larger  si 2^  truck  and  bus  tires. 

Another  Lmportant  wartime  project  at  the  Southern  Regional  Laboratory  had  for  its 
objective  the  preservation  against  damage,  by  \.:e  ther  or  micro-orginisms,  of 
cotton  used  for  sandbags,  caiaouf  1- ge  f^ibrics,  tents,  :'.nd  other  milit'  ry  textiles. 
This .  research  has  invoiced  the  development  of  ne;v  testing  methods,  v^xt^nsive 
laboratory  and  service  t^-sts  of  commercial  pr^^S'^rvatives-,  r-nd  the  development  of 
new"  treatments.    As  a  result  of  such  research,. a  process  has  recently  been 
developed,  for  rotproofing  cotton  goods  that  is  more  effective  than  any  other  Icnown 
tre.^tm-ent.    It  consists  in  the  partial  acetylation  of  cotton  in  yarn  or  f  abric 
form,  and  is  somewhat  related  to  the  making  of  rayon  by  the  acetate  process.  In 
the  latter,  cellulose  derived  from  cotton  lint^rs  or  from  purified  wood  pulp  is 
combined  chemically  v;ith  acetic  acid  'ind  dissolved  in  '\n  org-uiic  solvent.  The 
resulting  solution  is  converted  to  fiber  by  forcing  it  through  the  tiny  openings 
of  a  spinnerette  and  permitting  evaporation  of  the  solvent.  '  The  fiber  so  pro- 
duced is  usually  twisted  before  weaving  into  cloth.    In  the  method  developed  at 
the  Labor:^.tory,  on  the  other  hand^  cotton  is  first  formed  by  conventional  methods 
■into  a  yarn  or  f'lbric  which  is  then  Lrerited  chemically  to  bring  nbout  a  combina- 
tion vd.th  ;^.cetic  acid.    The  ratio  of  acetic  acid  to  cotton  cellulose  is  less  than 
in  e^cetate  rayon,    '-.ith  this  met  nod  the  high  strength,  durability,  and  g-^neral 
appearance  of  the  cotton  fabrics  are  retained  ^nd  yet  the  rot.-re  si  stance  of  the 
acetylation  treatment  is  secured.    Saiaples  of  cotton  fabrics  treated  by  partirl 
acetylation  have  retained  more  than  80%  of  their  strength  aft.T  burial  for  an 
ei^iti.re  year  in  the  ground  near  the  Laboratory,  and  I  don't  need  to  tell  you  that 
the  wet,  warm  soil  conditions  we  have  in  Ne'..  Orl-a;ns  provide  a  rather  s^-vere 
test-,  for  ..rot-resistance.    In  contrast,  control  s:"^mples  of  untreated  cotton 
fabrics  went  to  pieces  in  one  w<.^>.k. 

Cotton  fabrics  tre-^ted  ea  ahis  process,  besides  bdaag  outstandingly  rot-resistant 
and  retaining  the  stren.gth  and  appearance  01  ordinary  cotton,  do  noe  h:,ve  cji 
odor,  and  are  neither  sticky  nor  to,xic.    '..ith  the  vrar  over,  it  is  easy  to. 
visual! zo ".pea cetimo  .applications  of  the  treatm-.nt  to  bags  for  packaging  various 
commodities,  av/nings,  fabrics  for  use  in  river  control  vvork,  fish  n.-ts,  clothing, 
thread,    .nd  other  uses,  ' 

3till  another  wirtime  project  that  has  peacetime  significance  is  our  vj-ork  on 
f l^mieproof ing  cotton  fabrics.  .  V/hiie  effective  treatm.ent.s  for  this  purpose,  have 
been  a.vailable  for  a  number  of-yo.irs,  they  usually  have  such  disadvantages  as 
being  easily  Crashed  out  or  .rw;king  the  fabric  too  stiff  and  heavy.    As  a  result 
of  recent  v;ork  at  the  Southern  Regional  Labor'itory,  a  flamie proofing  treatment 
has  been  devised  v\rhich  rot:dns  its  flaane  resiatance  '^.fter  many  launderings,  yet 
alters  only  moderately  the. physical  characteristics  of  the  fabric.     This  process 
does  not  prevent  burning  in  the  actual  presence  of  a  hot  fl:^jiie,  but  will  do  so 
Y/hen  the  f lane  is  v/ithdrawn.     The  so-C".lled  "afterglow"  h'ls  not  yet  been  entirely 
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elimin^'-ted,  -^nd  this  phrase  of  the  problon  is  receiving  further  -^.ttention.    As  a 
ro suit  01  this  project^  the  f lameproof ing  of  outerg-^-rments  has  been  made  more 
practicable.    H-re  again  it  is  easy  to  think  of  the  value  of  such  -  process  for 
civilian  use,  as  in  firemen's  clothing,  draperies,  circus  tents,  and  other  ap- 
plications where  fire  is  a  hazard.  ,  ■ 

Another  investigation  undert.aken  v/ith  military/  objectives  resulted  in  the  develop- 
ment of      nev;,  disk-t^'pe,  cutting  machine,  specifically  designed  for  cutting  lint 
cotton  into  lengths  comparable  to  linters.    At  the  begirining  of  the  war,  v/hen 
our  country  was  faced  with  a  shortage  of  linters  for  making  cellulose  for  smokeless 
pov/der,  i"&  -'v  is  proposed  that  lint  co"Oton  should  be  used  as  a  supplem.entary  emergency 
source  of  supplj^.    It  was  found,  hcw-over,  that  the  equipment  used  in  commercial 
pl-^'.nts  for  purifying  cotton  linters  would  not  handle  the  long  cotton  fibers,  and 
that  existing  types  of  cutting  machines  were  inaduqu-^.te  for  r^^ducing  lino  cotton 
to  a  length  comparable  to  linters  at  the  production  rate  needed.    In  view  of  this 
deficiency,  a  hdgh  capacity, Mi sk-type  cutting  machine  was  designed  invol\dng  a 
nev^  t;>^pe  of  feeding  device  and  other  innovations,-  A  full-sis e  model  v/as  built 
under  a  special  appropriation  from  Congress  ana  a  successful  trial  run  made 
through  the  cooperation  of  a  large  purifier  of  linters.    In  this  run,  cotton  was 
cut  at  the  rate  of  U"\/2  tons,  or  18  bales  per  hour.    On  the  basis  of  the  results, 
the  V'.P.B,  arranged  for  the  construction  of  an  experimental  machine  designed  to 
cut  both  lint  cotton  and  first  cut  linters.    Although  the  contract  for  construe-.  ^ 
tion  v^as  awarded  only  shortly  before  V-J  Day,  it  was  decided ^ to  complete  con-  ' 
struction  and  testing  in  the  ev^nt  of  future  emergency  requiring  cut  cotton  or 
for  possible  peacetime  US'.^  in  cutting  other  products.  | 

Other  wartime  research'  projects  on  cotton  at  the  Laboratory  have  resulted  in  the  ; 
development  pf.  an.. improved,  semi-elastic  cotton  bandage  fabric-,  an  unlined  cotton 
fire  hose  to  replace  similar  linen  hose,  and  an  acid-resistant  cotton  thread. 
All  have  potentialties-.  f or  providing  riore- useful  products  f or ■  peacetLiie  use. 

As  a  direct  outgrowth  of  research  initiated  by  another  unit  of  the  Bureau  of 
Agricultural  and  Industrial  Chemistry  and  now  carried  out  in.  the  Southern  Pcegional 
Research  Laboratory,  a  substantial  sv/eetpotato  starch  industry  for  the  South  is 
about  to  become  a  reality, 

Viith  the  aid  of  technical  information  and  advice  originating  in  this  project, 
construction  of  a  57,000,000  sv/eetpotato  starch  plant  'was  plarjied  by  the 
United  States  Sugar  Corporation  at  Clewaston,  Florida,    This  plant  has  been  com-  , 
pleted,  tost  runs  have  begun  and  regular  production  is  imminent.    The  daily  ' 
output  cap.- city  of.  the  plant  is  expected  to  be  about  120  tons  of  finished  starch, 
with  an  annual  production  of  50  million  pound?,  or  more.    Thus  the  supply  ef 
high-grade  domestic  root  starches  for  industrial  applicitions  Yj-ill  be  augmented 
without  dependence  on  foreign  sources;  and  some  10,000  tons  of  byproduct  pulp 
per  year  vmll  be  added  to  uh--  supply  of  carb jhydrate  feed  for  southern  livestock 
enterprise.    This  single  undertaking  will  afford  an  outlet  for  the  crop  from  some 
12,000  to  18,000  acr..s  of  swe..tpot vboes  Piinually, 
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The  design  and  Qqaipmcnt  of  the  pl'int  rX  Clewiston  ?ure  bp.sod  iargoiy  on  experience 
acquired  in  the  experimental  st'.rch  pi^-nt  at  Laurel,  Mississippi^  and  on  the  • 
results  of  extensive  tests  jf  modern  processing  units  carried  out  in  1941  under- 
actual  factory  operating  coneitions  thr:)ugh  the  j'unt  efforts  of  the  Southern 
Regional  Reso-.r.ch  L-bor^.tory,  the  Laurel  Starch  Plant,  equipment  laonuf aoturers, 
^aid  the  Sugar  Corporation.    Under  a  c ^operative  agreement,  technical  advice.  . 

and  assistance,  to  the  Clevvlston  starch  enterprise  vrere  intv^nsified  in  connection 
v/ith  final  details  of  layout,  accessory  ec^uipment  units,  installations,  adjust- 
ments of  equiam^^nt  and  process,  chemical  control  procedures,  tost  operations,  and 
related  problems •  ' 

-  '  "  ■\ 

In  the  Clevdston  factory  a  basic  process  for  manufacture  of  sweetpotato  starchy 
devolop-^d  in  the  Bureau  of  Agricultural  and  Industrial  Chemistry,  carried  to 
comaercial  scale  in  the  experiment      plant  at  Laurel,  ond  progressively  improved 
by  continued  research  of  Lhe  Bureau  at  the  Southern  Regional  Research  L'^boratory, 
has  been  transl'it^d  to  largv^  volume,  highly  mechanized  production. 

The  development  in  the  manuf-.cture  of  starch  from  sv/eetpotato^s  repr^osented  by 
the  work  ot  Cle-dst. jn  v/ould  not  n-M  b^^  a  reality,  if  it  had  not  b'j^ii  for  con- 
tinued opv^ration  of  the  Laur'-.!  experimental  st^^rch  pl^nt  with  technical  supur- 
vision  under  the  labor'i^.t ory  pro ject*  during  the  past  five  years.    As  the  only 
source  of  sv/eetpotato  starch  in  the  United  States,  the  Laurel  plant  was  able, 
despite  handicaps  imposed  by  the  vvo.r  emergency.,  to  contribute  over  5^000,000 
pounds  of  1  irst-gr-^.de  product  to  the  supply  of  urgently  needed  root  starches 
for  the  textile,  food,  dry  battery,  and  other  industries.    At  the  same  time, 
the  Laurel  plant  afforded  facilities,  not  otherwise  available,  for  development 
and  demonstration  of  improved  processing  and  control  equipment  and  procedures, 
materially  bettering  the  quality  'aid  uniformity  of  the  product. 

Other  irqoortodit  research  projects  at  the  Southern  Laboratory  include  the  v/ork 
on  cottonseed  -ond  peanuts.    The  storage  of  cotoonseed  has  been  under  investi- 
gation in  an  effort       discover  some  effective  means  for  reducing  the  losses 
and  deterioration  which  occur,  especially  when  moist  or  off -quality  seed  must 
be  stored.    Four  storage  tests  v/ere  conducted  in  cotton  oil  mails  during  the 
1944-45  season  on  a  total  of  350  tons  of  seed.    Promising  results  hove  been 
obtained,  and  further' large  scale  v;ork  is  in  progress  to  confirm  these  findings. 

Interesting  results  have  been  obtained  fram  lab  .^^rator^;  experiiiientotion  on 
processes  for  separating-  cottonseei  and  pernut  •  oils  into  fr'\ctions  or,  simply 
stated,  by  separating  from  cottonseed  or  peanut  oils  one  or  more  fractions ; that 
have  greater  utility  than  the  original  oils.    Throe  different  processes  have 
been  used  f  or  accom.plishing  this  separation:  first,  crystallizati  an  of  the 
natural  oils  from  solvents  at  lov/  temper'itures j  se,cohd,  -modification  of  the 
natural  oils,  as  by  hydrogenation,  follov/ed  by  the  lov7-t'Omperature  crystal- 
lization step;  and  third,  separaLi on  of  the  i.-dx^d  fatty  acid  components  from 
the  oil  follo'aed  by  the  low- temperature  solvent  cryst-illization  of •  these  acids. 
Some  of  the  results  obtained  so  far  with  these  processes  are:  a' vd.nterized 
salad  oil  from  cottonseed  oil  in  ab.-^ut  1-1/2  hours  instead  '  :)f  4  .^r  5  days  as 
in  the  present  commercial  process;  a  "tailor-made"  olive  ■  oil  substitute  from 
peanut  oil  for  industrial  uses  such  as  a  lubricant  in  spinning  worsted  yarns; 
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an  "enrobing"  fat,  similar  to  cocoa  butter  suit:ible  for  candy  jn?-nufacture, 
pharmaceuticals,  etc.    Installation  of  some  pilot  plant  equipment  for  this  project 
has  been  made  and  jther  equipment,  Y/hich  is  in  process  .f  procurement  and  in- 
stallation, ivill  permit  the  accumulation  of  practical  op^r^^ti  :nal  and  cost  data 
on  this  process  and  make  possible  th^-  manuio.cture  of  the  v"',ri3us  new  products  in 
suffici-;nt  :^uaatity  for  end  use  evaluati jn. 

Another  interesting  project  on  peanut  utilizations  is  one  that  was  undertaken  in 
?.n  effort  to  prjduce  a  satisfoctory  fiber  from  peanut  protein.    It  v^as  found  that 
a  fibur  e;-,uai  or  superior  to  soybe-^n  and  casein  fibers  could  be  produced  from 
per^-nut  protjin.    Investigations  along  this  line  are  continuing  at  the  Southern 
Laboro.tory. 

Thus  far  I  have  mentioned  some  of  the  specific  nev;  products  and  developments 
that  have  .arisen  as  a  resulo  of  research  at  the  Southern  Regional  Laboratory. 
In  so  doing,  I  think  it  is  important  to  remind  you  that  a  research  laboratory  is 
very  similar  to  a  football  team  in  at  le-^st  one  respect.    To  make  touchdovms  a 
good  line  and  good  blocking  are  needed  just  as  much  as      g^od  back  to  carry  the 
ball.    That  is,  then,  to  support  the  specific  accomplishments  I  have  noted,  a 
multitude  of  basic  investigations  in  chem.ical,  physico-chemical,  physical, 
engineering,  and  other  fields,  must  be  carried  on.    Ao^  an  ex^ple,  our 
Laboratory's  basic  research  program  which  seeks  to  define  and  m^easure  the 
physical  ".nd  chemical  properties  of  cotton  fib;:.r,  and  to  develop  a  greater 
knowledge  of  r^-l'^-tionshias  of  thes^  properties  to  the  characteristics  needed 
in"  cotton  pr-^ducts,  c  aitributed  '^o:tensiv.^ly  to  thu  cotton  tir..  cord  project. 
Likev/ise  the  study  b^^ing  made  of  tho  ch'oracteristics  and  prjpvjrties  of  peanut 
proteins  is  fundament"d.  o:  the  development  of  fibers,  adhosives,  and  other 
products  from  p^^.nut  meal. 

In  reconverting  to  the  norm.al  peacetLme  r'>:.search  program  f  .r  which  the  Southern 
Laboratory  v/as  origin-lly  set  up,  the  same  principles  of  tv^aoi  work  applied  in 
carrying  out  the  'wartime  projects  just  described  must  bu  observed. 

No  longv^r  needing  to  ask  themselves  "Did  this  day's  work  help  win  thu  war?", 
workers  at  the  Southern  Laboratory  must  now  ask  "Are  vve  helping  thv;  farmer  by 
making  it  possible  to  use  more  agricultural  products  in  industry?".* 

But  in  o.nswering  this  question  ove  must  be  practical,    V/e  must  keep  our  feet  on 
the  ground,    A  beautiful  so.m^ple  product  does  not  guarantee  a  successful  in- 
dustrial enterprise.    The  gap  between  technic -.1  possibility  and  commercial 
utilization  is  large.    As  res^-.rch  scientists  rend  engineers,  v/e  have  much  to  do 
to  bridge  this  gop,    \ic  are  fully  '■.v/are  that  workers  in  many  fields,  including 
agriculture,  industry,  transportation,  labor,  economics,  sociology  and  ;)thers, 
v\rill  contribute  to  th:^  final  solution.    The  complvjxity  jf  the  problem,  is 
evidenced  by  the  variet}^  of  the  progr  mi  of  this  meeting. 

If  in  mak:ing  progress,  it  appears,  to  use  again  the  ^Jialogy  of  a  football  te^am, 
that  someone  else  is  carrying  the  b^ll,  let  us,  in  that  case,  be  .billing  to 
function  -^s  linesmen  only.    Luckily  the  number  of  players  on  this  theoretical 
te-r.i  is  not  limited,  nor  is  there  ever  need  for  any:ne  to  "s-'/zeat  it  out"  on  the 
bench. 
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In  closing,  I  quote  fryri  Socrct'iry  Andorsxa  of  the  United  St-ites  Departnent  jf 
Agriculture:  "Svor.y  ti.ae  science  c.in^  find  --^^  profitable  nev/  industrial  use  for  a 
f  \rn  product,  it  idds  tj  f'lrm  prosperity  as  v^ell  as  t.:  industrial  opportunity." 


1 


